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Patent claims 




i;3 wherein \ 

;| B is (Ci-Ci8)-all<yl, (C3-hi4)-cycloall<yl, (C3-Ci4)-cycloall<yl-(Ci-C8)-alkyl-. (C5-Ci4)-aryl, 
i'3 (C5-Ci4)-aryl-(Ci-C8)-alkyK (C5-Ci4)-heteroaryl, (C5-Ci4)-heteroaryl-(CrC8)-all<yl-, 
plO fluorine, chlorine, bromine, hydroxy, cyano, trifluoromethyl, nitre, hydroxycarbonyl-, 

(Ci-C6)-alkoxy, (Ci-C8)-alkoxy\Ci-C6)-alkyl-, (Ci-C6)-alkoxycarbonyl-. (Ci-Ce)- 
ip alkylcarbonyl-. (C5-Ci4)-arylcarbonyl-, (CrC6)-alkylamlnocarbonyl-, (CrC6)-alkoxy- 

' i \ 

13 (Ci-C6)-alkoxy-. {C5-Ci4)-aryl-(Ci-C^-alkylcarbonyl-, (Ci-Ce^alkanoylamino-, (Ci-Ce)- 
alkylsulfonylamino-, (C5-Ci4)-arylsulfonylamino-, (Ci-Cel-alkylamino-, di-((Ci-C6)- 

15 alkyl)amino-, (CrC6)-alkylsulfonyl-, amiKpsulfonyl-, (C5-Ci4)-arylsulfonyl-, (C5-C14)- 
aryl-(Ci-C8)-alkylsulfonyl-, (C5-Ci4)-aryl oryC5-Ci4)-heteroaryl. where all residues B 
are independent of one another and can be identical or different, or B denotes an 
aromatic or non-aromatic ring system that is fuised to the 6-membered ring containing 
the groups G and Z; \ 

20 \ 

D is -C(0)-N{R^)-. -NR^-C(O)-. -NR^-C(0)-N(R^)-, -nV-C(S)-N(R®)-, -C(S)-N(R^)- or 
-C(R^)=N-N(R^)-, where the divalent residues representing D are bonded to the group 
E via the free bond on their right side; \ 
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C(=NR^)-NR^- and R^R^'n-C(=NR^)-; 

G is N, Vh or C{(CrC4)-alkyl): 

5 X is liydrogek -NR®R^', fluorine, chlorine, bromine. -OR®, -SR®, hydroxy-(CrC6)-alkyl- 
NH-, (hydroxy-(Ci-C6)-alkyl)2N-. amino-(Ci-C6)-alkyl-NH-. (amino-(CrC6)-alkyl)2N-, 
hydroxy-(Ci-C6)-aikyl-0-, hydroxy-(CrC6)-alkyl-S- or -NH-C(0)-R®; 

\A Y has one of the meamngs of R® or is fluorine, chlorine, bromine, cyano, -NR^R® , 

0 -OR®, -SR® or hydroxy-(OK:C6)-alkyl-NH-; 

!,y \ 

i"n \ 

I U Z is N or CH: \ 

!□ \ 

;;_ R^ is (Ci-Ci8)-alkyl, (C3-Ci4)-cydo^y!. (C3-Ci4)-cycloalkyl-(CrC8)-alkyl-, (C5-C14)- 

);3 \ 

iiy15 aryl, (C5-Ci4)-aryl-(Ci-C8)-alkyl-, (C5-044)-heteroaryl or (C5-Ci4)-heteroaryl-(Ci-C8)- 
^ alkyl- where aryl, heteroaryl, cycloalkyi and alky! can be substituted one, two or three 
|;3 times by identical or different substituents from the series consisting of fluorine, 

chlorine, bromine, cyano, trifluoromethyl, nitrbi hydroxycarbonyl-, (Ci-C6)-alkyl, (Ci- 
C6)-alkoxy, (Ci-C6)-alkoxy-(Ci-C6)-alkyl-. (Ci-cValkoxycarbonyl-, (Ci-Ce)- 
20 alkylcarbonyl-, (CrC6)-alkylaminocarbonyl-, (Ci-c^-alkoxy-{Ci-C6)-alkoxy-, (C5-C14)- 
arylcarbonyl-, (C5-Ci4)-aryl-(Ci-C8)-alkylcarbonyl-, (ai-C6)-alkanoylamino-, (C5-C14)- 
arylsuifonylamino-, (Ci-C6)-alkylsulfonylamino-, (CrCehalkylamino-, di-((Ci-C6)- 
alkyl)amino-, (Ci-C6)-alkylsulfonyl-, (CrC6)-alkylaminosulfonyl-, (C5-C14)- 
arylaminosulfonyl-, (C5-Ci4)-aryl-(Ci-C8)-alkylaminosulfonyl\^(C5-Ci4)-arylsulfonyl-, 
25 (C5-Ci4)-aryl-(Ci-C8)-alkylsulfonyl-, (C5-Ci4)-aryl and (C5-Ci4)-Keteroaryi; 

R^ is -C(0)R^ -C(S)R^ -S(0)pR^ -P(0)R^R^' or a residue of a 4-m^nbered to 8- 
membered saturated or unsaturated heterocycle which contains 1 , 2,^or 4 
heteroatoms from the series consisting of nitrogen, oxygen and sulfur; \ 
30 \ 

R^ is (Ci-Ci8)-alkyl, (C3-Ci4)-cycloalkyl. (C3-Ci4)-cycloalkyl-(Ci-C8)-alkyl-, (Cs^u)- 
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sdkyi-, fluorine, chlorine, bromine, hydroxy, cyano, trifluoromethyl, nitro. 
hy^oxycarbonyl-, (Ci-C6)-alkoxy. (Ci-C6)-alkoxy-(Ci-C6)-alkyl-. (Ci-Ce)- 
alko\carbonyl-, (Ci-CeValkylcarbonyl-, (C5-Ci4)-arylcarbonyl-. (d-Ce)- 
alkylaminocarbonyl-. (Ci-C6)-alkoxy-{Ci-C6)-alkoxy-. (C5-Ci4)-aryl-(Ci-C8)- 
alkylcarbonyl-. (Ci-C6)-alkanoylamino-. (Ci-C6)-aIkylsulfonylamino-. (C5-C14)- 
arylsulfonyl^ino-, (Ci-C6)-alkylamino-. di-((Ci-C6)-alkyl)amino-. (d-Ce)- 
alkylsulfonyl-.drnlnosulfonyl-. (C5-Ci4)-arylsulfonyl-, (C5-Ci4)-aryl-(Ci-C8)- 
alkylsulfonyl-. (Ck:i4)-aryl or (C5-Ci4)-heteroaryl, where all residues are 
independent of one^another and can be Identical or different; 

is hydrogen. (CrCioV?lkyl, (C3-Ci4)-cycloalkyl, {C3-Ci4)-cycloalkyl-(Ci-C8)-alkyl-. 
(C5-Ci4)-aryl or (C5-Ci4)-aV(Ci-C8)-alkyl-: 

r5 and R=' are hydroxy. (Ci-CaP^koxy. (C5-Ci4)-aryl-(Ci-C8)-alkoxy-. (d-Ca)- 
alkylcarbonyloxy-(Ci-C4)-alkoxy-,CQ5-Ci4)-aryl-(CrC8)-alkylcarbonyloxy-(Ci-C8)- 
alkoxy- or -NR^R®". where the residu^ R^ and R^' are independent of one another 



and can be identical or different; 



R® and R^' are hydrogen, (CrCi8)-alkyl, (C3-^4)-cycloalkyl, (C3-Ci4)-cycloalkyl-(Ci- 
20 C8)-alkyl-, (C5-Ci4)-aryl where in the aryl residiie one, two. three, four or five ring 
carbon atoms can be replaced by heteroatoms frbm the series consisting of nitrogen, 
oxygen and sulfur, or (C5-Ci4)-aryl-(Ci-C8)-alkyl- wlWe in the aryl moiety of the aryl- 
alkyl- residue one, two. three, four or five ring carbon atoms can be replaced by 
heteroatoms from the series consisting of nitrogen, oxygis^ and sulfur. 
25 or R^ and R®' together with the nitrogen atom to which theyWe bonded form a 4- 
membered to 8-membered ring system which in addition to thte nitrogen atom to 
which R® and R®' are bonded can contain one, two or three ring heteroatoms from the 
series consisting of nitrogen, oxygen and sulfur and which can be bjrjsaturated or 
saturated, 

30 where all residues R^ and R®' are independent of one another and can be identical or 
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20 



25 



IS zero, one, two, three or four; 
s k zero, one, two, three or four; 
V is erne, two or three; 
p is one or two; 

in all their Sitereoisomeric forms and mixtures thereof in all ratios, and their 
physiologically tolerable salts and their prodrugs; 

where, instead oKthe purine structure shown In formula I, also a 3-deazapurine 
structure, a 7-deaz^purine structure or a 7-deaza-8-azapurine structure can be 
present 

2. A compound of the for)nula I as claimed in claim 1, wherein 
B is (Ci-Ci8)-alkyl or hydroxy, where all residues B are Independent of one another 
and can be identical or different; 




D is -C{0)-N(R®)-, where this divalent residue is bonded to the group E via its 
nitrogen atom; 

E Is a residue from the series consistingNsf 



and R^R^"n-C(=NR^)-; 



G Is N or CH; 
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.is hydrogen; 



ZIsNVcH; 



=10 



1:J 
I'U 

i.Q 



"15 



is (Ci-cValkyl. (C3-Ci4)-cycioalkyl. (C3-Ci4)-cycloalkyl-(Ci-C8)-alkyl-, (C5-C14)- 
aryl, (C5-Ci4)-a(vl-(Ci-C8)-alkyl-, (C5-Ci4)-heteroaryl or (C5-Ci4)-heteroaryl-(Ci-C8)- 
alkyl- where aryl^heteroaryl, cycioalkyi and alkyi can be substituted one, two or three 
times by identical ondifferent substituents from the series consisting of fluorine, 
chlorine, bromine, cyano, trifluoromethyl, nitro, hydroxycarbonyl-, (Ci-C6)-alkyl, (Ci- 
C6)-alkoxy, (Ci-C6)-alkoxys(Ci-C6)-alkyl-, (Ci-C6)-alkoxycarbonyl-, (d-Ce)- 
alkylcarbonyl-, (CrCe^alkyl^inocarbonyl-, (Ci-C6)-alkoxy-(Ci-C6)-alkoxy-, (C5-C14)- 
arylcarbonyl-, (C5-Ci4)-aryl-{CrC8)-aikylcarbonyl-, (Ci-C5)-alkanoylamino-, (C5-C14)- 
arylsulfonylamino-. (Ci-C6)-alkylsiHfonylamino-, (Ci-C6)-alkylamino-, di-((Ci-C6)- 
alkyl)amino-, (Ci-C6)-alkylsulfonyl-, (6;i-C6)-alkylaminosulfonyl-, (C5-C14)- 
arylaminosulfonyl-, (C5-Ci4)-aryl-(Ci-C8)valkylaminosulfonyl-. (Cs-Cu^aryisulfonyl-, 
(C5-Ci4)-aryl-(CrC8)-alkylsulfonyl-. (Cg-CiVaryl and (C5-Ci4)-heteroaryl; 



ru 



r2 is -C(0)R^ 

20 

R^ is (Ci-C6)-alkyl, (Ca-CuKycloalkyI, (C3-Ci4)-cycloVkyl-(Ci-C8)-alkyl-, fluorine, 
chlorine, bromine, cyano, trifluoromethyl, hydroxy or (CrC6)-alkoxy, where all 
residues R^ are independent of one another and can be identical or different; 



25 R* Is hydrogen or (CrC6)-alkyl; 



R^ is hydroxy or (Ci-C8)-alkoxy; 



R® and R®' are hydrogen, (Ci-C6)-alkyl, (CrCi4)-cycloalkyl, (CrCi4)-cycloali^-(Cr 
30 C8)-alkyl-. (C5-Ci4)-aryl where in the aryl residue one, two or three ring carijon >toms 
can be replaced by heteroatoms from the series consisting of nitrogen, oxygen am 
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>ne, two or three ring carbon atoms can be replaced by heteroatoms from the series 
consisting of nitrogen, oxygen and sulfur, 

or R\and together with the nitrogen atom to which they are bonded form a 4- 
membered to 6-membered ring system which in addition to the nitrogen atom to 
which R^nd R® are bonded can contain one, two or three ring heteroatoms from the 
series consisting of nitrogen, oxygen and sulfur and which can be unsaturated or 
saturated, 

where ail residu^ R^ and R^ are independent of one another and can be identical or 
different; 

r is zero, one, two, thre'^or four; 
s is zero, one, two, three V four; 
V is one, two or three; 

in all their stereoisomeric forms'^nd mixtures thereof in all ratios, and their 
physiologically tolerable salts and their prodrugs. 

3. A compound of the formula I as clairKed in claims 1 and/or 2, wherein 
B is (Ci-C6)-alkyl or hydroxy, where all re^dues B are independent of one another 
and can be identical or different; 



D is -C{0)-N(R®)-, where this divalent residue is\onded to the group E via Its 
nitrogen atom; 

25 E is a residue from the series consisting of 




and R'r'N-C(=NR"')-; 



— Md6\ 
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GJs N or CH: 
X is hydrogen; 
5 Y is hydroaen; 
Z is N; \ 

is (Ci-Ci8)-alkV (C3-Ci4)-cycloall<yl, (C3-Ci4)-cycloail<yl-(Ci-C8)-alkyl-, (C5-C14)- 
0 aryl. (C5-Ci4)-aryl-(Cd-C8)-alkyl-. (C5-Ci4)-heteroaryl or (C5-Ci4)-heteroaryl-(Ci-C8)- 
■=j alkyi- where aryl, hetekparyl, cycloalkyi and alkyi can be substituted one, two or three 

0 times by identical of different substituents from the series consisting of fluorine, 

1 p chlorine, bromine, cyano, trifluoromethyl, nitro, hydroxycarbonyl-, (CrC6)-alkyl, (Ci- 

C6)-alkoxy, (Ci-C6)-alkoxy-(0d-C6)-alkyI-. {CrC6)-alkoxycarbonyl-, (Ci-Ce)- 
i;35 alkylcarbonyl-, (Ci-C6)-alkylanTfnocarbonyl-, (Ci-C6)-alkoxy-(Ci-C6)-alkoxy-, (C5-C14)- 

arylcarbonyl-, (C5-Ci4)-aryl-{Ci-C^-alkylcarbonyl-, (Ci-C6)-aikanoylamino-, (C5-C14)- 
;5 arylsulfonylamino-. (Ci-C6)-alkylsulfonylamlno-, (Ci-Ce^alkylamino-. di-((CrC6)- 
m alkyOamino-, (Ci-C6)-alkylsulfonyl-, (GM-C6)-alkylaminosulfonyl-, (C5-C14)- 

arylaminosulfonyl-, (C5-Ci4)-aryl-(Ci-C8)ralkylaminosulfonyl-. (C5-Ci4)-arylsulfonyl-, 
20 {C5-Ci4)-aryl-(Ci-C8)-alkylsulfonyl-, (Cs-cU-aryl and (C5-Ci4)-heteroaryl; 

R^is-C(0)R^ \ 

R^ is (CrC6)-alkyl, fluorine, chlorine, bromine, cyano , hydroxy or (Ci-C6)-alkoxy, 
25 where all residues R^ are Independent of one anothV and can be identical or 
different; \ 

R^ is hydrogen or (Ci-C4)-alkyl; >v 
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^ and are hydrogen, (Ci-C6)-alkyl, (C3-Ci4)-cycloalkyl, (C3-Ci4)-cycloalkyl-(Ci- 
Ce^Salkyl- or (C5-Ci4)-aryl-(Ci-C8)-alkyl-, or and R^' together with the nitrogen atom 
/ to wmch they are bonded form a 4-membered to 6-membered ring system which In 
additionSto the nitrogen atom to which R^ and R® are bonded can contain one or two 
5 ring heteroatoms from the series consisting of nitrogen, oxygen and sulfur and which 
can be unsaturated or saturated, 

where all resio^es R^ and R^ are independent of one another and can be identical or 
different; 



i:3io 

Q 

m 

1,3 



r is zero, one, two, thi^e or four; 
s is zero, one or two; 

in all their stereoisomeric fdlmis and mixtures thereof in all ratios, and their 
physiologically tolerable salts\nd their prodnjgs. 



..._5 



4. A compound of the formula I asNclaimed in one or more of claims 1 to 3, wherein 
D is -C{0)-N(R®)-, where this divalen^ residue is bonded to the group E via its 
nitrogen atom; 



20 E Is a residue from the series consisting of^ 



and 



25 



G is CH; 

X Is hydrogen; 



wo 01/02399 



PCT/EPOO/05921 



Is 



:i5 



70 



.isN; 

R< is\C,-C„)-alkyl, (C3-C,4)<ycloalkyl, (C3-C,4KycloalkyHC,-Ce)-alkyl-, (Cs-Ch)- 
aryl A-C")-3'VHC.-C.)-alkyl-, (CrCj-heteraaryl or (C5-C„)-heleroaryl-(C,-C8)- 
alkyl- whWe aryl, heteroaryl, cycloalkyl and alkyl can be substituted one, two or three 
times by idto of different substituents from the series consisting of fluonne, 
chlorine, bronfHne, cyano, trifluoromethyl, nitro, hydroxycarbonyl-, (C-QHIkyl, (C- 
Ce)-alko'xy. (C, Vlkoxy-(C,-C6)-alkyl-, (C-Cej-alkoxycarbonyl-. (C-Ce)- 
alkylcarbonyK (SceHlkylaminocarbonyK (C,.Ce)-alkoxy-(C,-Ce)-alkoxy-. (Ce-C«)- 
arylcarbonyl-, (CrcW(C,-Ce)-alkylcarbonyl-, (C,.Ce)-alkanoylamino-. (Ce-Cu)- 
arylsulfonylamino-, (c)ca)-alkylsulfonylamino., (CrCaHIMamino-, dK(C,-Cs)- 

alkyDamino-, (C,-Ce)-alk>$ulfonyl-, (C-CeValkylaminosulfonyl-, (Cs-Ch)- 
a,ylaminosulfonyl^(Cs-C„W(C,-C»)-alkylaminosulfonyl..(C5-C„)-aryisulfonyW, 

(C5-C«)-aryHC,-C6Mlkytsulf\yl-, (CrCuj-aryl and (C5-C,.)-heteroaryl; 
r2 is -C(0)R^ 



R* is hydrogen or (Ci-C4)-alkyl; 



20 R° is hydroxy or (Ci-Cej-alkoxy; 
is hydrogen or (Ci-C4)-alkyi; 



25 



sis zero; 



in aii their stereoisomeric forms and mixtures thereof in alKfatios. and their 
physioiogically tolerable salts and their prodmgs. 

5 Acompoundofthe fbmiulaiasclalmed in one ormore of cla'Wl to4, wherein 
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/C/pM^^s the residue 



i;3 



1:5 




m 



Gis CH; 
X is hydrogen; 
Y is hydrogen; 
Zis N; 

is (Ci-Ci8)-alkyl. (C3-Ci4)-cycioahwl, (C3-Ci4)-cycloalkyl-(Ci-C8)-alkyl-, (C5-C14)- 
aryl, (C5-Ci4)-aryl-(Ci-C8)-alkyl-, (C5-Ou)-heteroaryl or (C5-Ci4)-heteroaryl-(Ci-C8)- 
alkyl- where aryl, heteroaryl, cycloalkyi al^ alkyi can be substituted one, two or three 
times by identical or different substituents fhom the series consisting of fluorine, 
chlorine, bromine, cyano, trifluoromethyl, (Ci-^6)-alkyl, (Ci-CeHlkoxy and (C5-C14)- 
aryl; 



20 is -C{0)R^ 

R^ Is hydroxy or (Ci-C6)-alkoxy; 
s is zero; 

in all their stereoisomeric forms and mixtures thereof in all ratios, an^ their 
physiologically tolerable salts and their prodrugs. 

6. A process for the preparation of a compound as claimed in one or more is|f claims 1 
-an R /»nmnricinn rpsrtinn a comDound of the formula V with a compound of 1 
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rmula Via or with a compound of the formula VIb 



' tBsf 

i'U 

'25 

3 



i.J 



15 




via 



VIb 



wherein is a leaving group, R^® is R^-S02- or an amino protecting group and B, D, 
E, G, X, and s are defined as in claims 1 lo 5 but where ftjnctional groups can also 
be present in the form of precursor groups or ir^protected form. 

7. A pharmaceutical composition, comprising at least one compound of the formula I 
as claimed in one or more of claims 1 to 5 and/or its physidogically tolerable salts 
and/or its prodrugs and a pharmaceutically acceptable carric 

compound of the formula I as claimed in one or more of claims 1 to 5 and/or its 
physiblQQicaliy tolerable salts and/or its prodrugs for use as a pharmaceutical. 



9. A compound ohh^ormula I as 
physiologically tolerable^al^ and/ 
antagonist. 




ied in one or more of claims 1 to 5 and/or its 
rodrugs for use as a vitronectin receptor 



20 10. A compound of the formula I as claimedltvone or more of claims 1 to 5 and/or its 
physiologically tolerable salts and/or its prodrugsfbr^jse as an inhibitor of bone 
resorption, for the therapy or prophylaxis of osteoporosi^js^ an inhibitor of tumor 
growth or tumor metastasis, as an antiinflammatory, or for theth^apy or prophylaxis 

nf rarrlinv/flcn liar rlicnrriorc roetonrtcae artarirtcHarrkcic rtarkhmnotP^ 
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xe tinepath i es , psoriasis or rheumatoid arthritic. 



